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Construction Laborer Dies After Being Run Over and Crushed by a Grader at
a Road Construction Site - North Carolina

SUMMARY
On December 4, 2001, a54-year-old male construction laborer (the victim) wasfataly injured when he
was run over and crushed by amotor grader (hereafter termed grader). At thetime of theincident, the
grader operator was driving the grader in reverse on aroad under construction in ahousing development.
Thevictim and acoworker were standing inthe road at therear of their parked pickup truck discussing the
next stage of their work when the grader operator began backing in their direction. The coworker saw the
grader backing toward them and yelled to the operator to stop. The operator did not hear the warning.
The back tire of the grader struck the victim, knocking him down. The operator stopped the grader when
it struck therear of the parked pickup
truck. Thevictimwasunder therear
tireof thegrader. Thecoworker told
the operator to pull forward and then
called 911 on his cell phone.
Emergency medica services(EMS)
and police personnel responded
within minutes. Emergency carewas
initiated by EMS personnel and the
victim was transported to an area
hospital wherehedied approximately
90 minutes after theincident.

NIOSH investigators concluded that,
to help prevent similar occurrences,
employersshould Vehicle struck by the grader

Fatality Assessment and Contr ol Evaluation (FACE) Program

TheNationd Inditutefor Occupationa Safety and Hedlth (NIOSH), Divison of Safety Research (DSR), performsFatdity
Assessment and Control Eva uation (FA CE) investigati onswhennatified by parti cipating stetes(North Caraling, Pennsylvania,
SouthCaroling, Tennessee, and Virginia); by theWageand Hour Division, Department of L abor; or whenarequest for technical
assgtanceisreceived fromNIOSH-funded state-level FACE programsinAlaska, Cdifornia, |owa, K entucky, Massachusetts,
Minnesota, Nebraska, New Jersey, New Y ork, Ohio, Oklahoma, Texas Waehington, West Virginia, andWisconsin. Thegod of
FACE istopreventfata workinjuriesby studyingthework environment, theworker, thetask theworker wasperforming, the
toolstheworker wasusing, theenergy exchangeresultinginfata injury, andtheroleof managementin controlling how these
fectorsinteract. FACEinvestigatorseva uateinformationfrommultiplesourcesthat may include: interviewsof employers,
workers, andother investigators, examinationand messurement of thefatdlity Ste, andrel ated equipment; andreview of records
uchasOSHA, palice, medical examiner reports andemployer ssfety proceduresandtrainingrecords. TheFACE programdoes
not seek todeterminefault or placeblameon companiesor individud workers. Findingsaresummerizedinnarrativereportsthat
include recommendationsfor preventing similar eventsinthefuture. For further information visit the FACE website at
wwww.cde.goviniosh/facafacewed.html or cal toll free1-800-35-NIOSH.
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» develop, implement, and enforce a comprehensive written safety program for all
workers which includes training in hazard recognition and the avoidance of unsafe
conditions

» conduct a prework safety meeting each day to discuss the work to be performed,
potential safety hazards and safe work procedures, and means to be used for
communicating changes to the work plan

* ensurethat equipment isinspected daily and all defective equipment isremoved from
service until needed repairs have been made

» ensurethat required personal protective equipment isprovided and used in accordance
with company policy

e consider installing strobe lights on company-owned pickup trucks used on road
construction sites

Additiondly,

» manufacturersof heavy equipment, such asgraders, should explorethe possibility of
incorporating collision avoidance technology on their equipment.

INTRODUCTION

On December 4, 2001, a 54-year-old mal e construction laborer (the victim) wasfatally injured when he
wasrun over and crushed by agrader that wasbeing operated inreverse. On January 8, 2002, officials of
the North Carolina Occupational Safety and Health Administration (NCOSHA) notified the National
Ingtitute for Occupationd Safety and Hedlth (NIOSH), Division of Safety Research (DSR), of theincident.
OnMarch5, 2002, aDSR occupationa safety and health speciaist met with both the NCOSHA compliance
officer assigned to the case and hissupervisor to discussthe caseand to review information collectedin the
course of their investigation. On March 6, 2002, the employer and his newly appointed safety manager
wereinterviewed. Thegrader operator and coworker were no longer working for the company and were
not available for interview. Officia reports from the police department and the coroner’ s office and
photographstaken at the scene by NCOSHA and the City County Bureau of Investigation werereviewed.

The employer was aroad construction contractor that had been in businessfor 7 years. The company
employed 60 to 70 workers on various sites during the peak road-building season. Theincident occurred
on aroad under congtruction in ahousing development. The road was not yet open to public travel and
had been under construction for 3weeks. Nineworkerswere on sitethe day theincident occurred; four
laborers (including the victim) performed general dutieswhich included shoveling spilled gravel back onto
the roadway and filling in low spots, two grader operators, two roller operators, and one excavator
operator.
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Theemployer had agenerd written safety program. Although the company had asafety policy requiring
workerson foot to wear high-visibility vestswhile working on site, none were being used at thetime of the
incident. The victim had worked for the company for 6 months. New employees, including thevictim,
were provided basic 1- to 2-hour orientation to the job which primarily covered benefits, the type of
clothing and shoes required, and the tasks workers were to perform. The company held two to three
safety talks per year, but attendance was not mandatory. The victim had not attended any safety talks.
According to the employer, the grader operator involved in theincident had worked for the company asa
grader operator for 5 yearsand had learned to operate the grader through on-the-job training. Thiswas
the company’ sfirst workplacefatdity.

Following thisfatdity, the company hired afull-time safety manager and devel oped amore comprehensive
employee policies and safety handbook that included operating proceduresto follow while operating or
working around mobile equipmen.

INVESTIGATION

Road work, which included cutting theroad, installing curbs and gutters, graveling, and grading had been
inprogressfor 3weeks. Theroad wasnot opento publictravel. Ontheday of theincident, the employer
assigned two three-man crewsto the site plus two additional laborers and one excavator operator. Each
three-man crew was comprised of one grader operator, oneroller operator, and onelaborer. Workers
arrived at thesiteat 7am. During the morning, the grader operators spread gravel, theroller operators
compacted the gravel, the excavator operator made back cuts where compaction was poor due to soil
conditions, and the laborers hand shoveled gravel into low spots. Theworkers planned to stop for alunch
bresk at 2:30 p.m.

Shortly before 1:45 p.m. Grader Operator #1 asked the victim and his coworker to use the pickup truck
to haul a tamper and drop it off along the roadway. At approximatey 1:45 p.m., after picking up the
tamper, the victim and a coworker drove apickup truck around the work siteto ask coworkersfor food
and drink requests. At approximately the same time, Grader Operator #1 was at the entrance to the
development and wasinformed by the company owner that the company’ swater truck wasonitsway. He
then drove hisgrader down to thelocation of grader #2 to inform Grader Operator #2 that the water truck
wasonitsway (Figure 1illustrateswork-sitelayout). While Grader Operator #1 wastalking with Grader
Operator #2, the victim and coworker stopped their truck and asked Grader Operator #2 for his food
order. Grader Operator #1 told NCOSHA investigators he saw the victim and his coworker leavein their
work truck. After Grader Operator #1 finished his conversation with Grader Operator #2, Grader Operator
#2 drove his grader down a slope and around a curve to the east where he resumed hiswork. Grader
Operator #1 began to back hisgrader uphill and northwest toward the entrance to the development. No
information was available regarding the grader’ s speed at the time of theincident. Based on the grader
manufacturer’s brochure for the make and model used on the day of the incident, the grader had six
reverse gearsthat ranged in speed from 1.8 miles per hour to 20.9 miles per hour. 1nthe meantime, the
victim and his coworker parked the pickup truck alongside the curb on the right side of the roadway to
drop off thetamper. They were approximately 400 feet from the location where Grader Operators#1 and
#2 had been talking. The pickup truck was parked facing west toward the entrance to the devel opment.
Thevictim and his coworker |eft the truck running and unlcaded the tamper and placed it dong the curb on
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the passenger side of thetruck. The coworker wasfacing toward the entrance and was checking the oil
and gas levelsin the tamper and was starting to tell the victim to go to the entrance to help other crew
members when the incident occurred. Photo 1 illustrates the approximate location of the victim and
coworker. Thevictimwasstanding at therear of thetruck onthedriver’ ssidefacing the back of thetruck,
and the coworker was standing approximately 2 feet from the victim nearer thecurb. Neither worker was
wearing ahigh-visibility safety vest. The coworker looked up and saw the grader coming toward them.
Heyelled for the grader operator to stop. Grader Operator #1 did not hear thewarning, and the back tire
of the grader struck the victim in the upper back and knocked him to the ground. Grader #1 continued
moving in reverse, striking the bumper and tailgate of the pickup truck (Photo 1). The operator stopped
after the impact. The l€eft rear tire of the grader had rolled on the victim’s upper back and head. The
coworker ran to the operator and told him to pull forward to freethevictim. The coworker then used his
cell phoneto cal 911. Emergency medical services (EMS) and police personnd received thecal at 2:07
p.m. and responded within minutes. The victim had sustained major traumatic injuries to the face and
torso. Emergency care was initiated by EMS personnel and the victim was transported to an area
hospital where he was pronounced dead at 3:32 p.m.

NCOSHA investigators examined road grader #1 (the grader directly involved in theincident). Theroad
grader was manufactured in 1996. According to the construction company owner, he had leased the
grader when it was new under along-term lease from an equipment rental company. He had used the
grader for gpproximately 5 yearsand had averbal agreement with the rental company that his company
would take responsbility for dl minor repairsand servicing which included maintaining or replacing backup
alarms. Thegrader was equipped with abackup darm (Photo 2). When the backup alarm wastested by
NCOSHA and police department investigators on the day of the incident, the alarm emitted no audible
sgnd.

Thevictim’'scoworker told NCOSHA investigatorsthat he did not hear any warning sounds coming from
the grader. Evidence indicates that several pieces of equipment were running near the location of the
incident: the pickup truck, grader #1, and aroller, approximately 400 feet away (see Figure for work-site

layout).

Grader Operator #1 told NCOSHA investigatorsthat he had notified his superiorsthat the backup darm
was not working properly 2 weeks before theincident, but it had not been replaced. The grader operator
told police and NCOSHA investigators that he did not see the workers or their parked pickup truck
becausethe sunwasshininginhiseyes. Policeinvestigatorsdetermined that visbility wasnearly impossible
when seated in the driver’ s seat of the grader and looking backward due to the bright setting sun and the
dust- and dirt-covered cab windows and mirrors (Photo 3). NCOSHA investigators inspected side
mirrorsthat had been installed on each side of the grader by the equipment lender; they were loose and
would not stay in place when adjusted.

Grader Operator #2 told NCOSHA investigators that because he was working to the east and at the
bottom of ahill in a curved section of the road, hedid not see any of the events leading up to the fatal
incident.
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CAUSE OF DEATH
The coroner’ sreport indicated that the cause of death was blunt-force trauma.

RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employersshould develop, implement, and enforcea comprehensivewritten
safety program for all workerswhich includestraining in hazard recognition and the avoidance
of unsafe conditions.

Discussion: Given the known hazards associated with road construction (e.g., hazards of being struck by
or run over by vehiclesand/or equipment), employers should provide their workerswith acomprehensive
safety program and training that addresses standard operating proceduresthat are to be followed when
working on or near moving vehicles and /or equipment. Safe equipment operation around workers on
foot, for example, should includeisolating workers on foot from equipment as much as possible, scheduling
work tasksto keep workers on foot out of areas where heavy equipment isused, and training workerson
foot and equipment operators in gppropriate communication methods (e.g., two-way radio, personal one-
on-one, hand signdls, etc.) that are to be used.

Because dl workers, including equipment operators and supervisors, are likely to be on foot around
operating equipment, al workers should be trained to recognize the hazards of working on foot around
equipment. Training should beavita part of aroad construction company’ s safety program and should
address, a aminimum, all known and anticipated hazards. OSHA regulationsrequire employerstotrain
workersto recognize and avoid unsafe conditionsthat may be present in their work environments (e.g., 29
CFR 1926.21(b)(2).! Equipment operators should be trained to operate equipment in accordance with
safety rulesfound in the equipment operator’ smanual and with safety ruleswritten by the company. They
should be trained to never move equipment without first ingpecting the area around them and making
positivevisua contact with any workerson foot near the equipment. If equipment operators cannot see
behind them asthey back up, they should betrained to stop their machines, dismount, visudly examinethe
areabehind their machine and to clear the area of workers and equipment before proceeding. Employers
should ensure that equipment operators are trained to examine the cab glass and mirrors on equipment
they are using and to clean cab glassand mirrorsand adjust their mirrors as needed prior to equipment use.
Employers can obtain additiond information pertaining to preventing injuriesfrom vehicles and equipment
inwork zonesin aNIOSH document on thistopic (DHHS, NIOSH Publication No. 2001-128).2

Note: Following the incident the company devel oped an expanded empl oyee policies and safety
handbook and distributedit to all workers. The heavy equipment section inthe handbook provides
ageneral statement regarding heavy equipment user s/'use and definesin detail all required procedures
for “ start-up,” “ operation” and“ shut down.” A copy of the heavy equipment proceduresisto be
kept in all vehicles. Several of the general policy statements address specific issuesrelated to this
fatality and include” DO NOT operate any vehicle unless everything is satisfactory. Report any
problems to your supervisor immediately and wait for hisinstruction. Always be aware of your
positionin relation to other vehicles, equipment, stationary objects, and workers on foot.” The
handbook provides detailed proceduresthat are to be followed befor e oper ating machines, asfollows:
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“ Clear all personnel fromthe machine and the area.

Remove all obstacles fromthe path of the machine.

Be aware of hazards such aswiresand ditches.

Besurethat all windowsareclean.

Secure the doors and secure thewindowsin either the open or closed position.

Adjust therear view mirrors. Adjust thesidemirrors. Make sure that the machine horn, the
backup alarm, and all other warning devicesareworking properly.

Fasten the seat belt securely.”

Recommendation #2: Employers should conduct a prework safety meeting each day to discuss
the work to be performed, potential safety hazards and safe work procedures, and meansto be
used for communicating changes to the work plan.

While a company’s comprehensive written safety program and its safety training program provide an
overal framework for worker safety on road construction sites, daily prework meetings are needed to
discussthework scheduled for the day and to discuss potentia hazardsthat may arise. Whenthereisa
changein thework plan during the day’ swork, the supervisor assigned to the site should inform al workers
of the changed plan and discuss how to safely carry out the assigned work. Workers should beinformed
about the methods that are to be used to communicate changesin thework plan, such asthrough the use
of personal one-on-one communication or through the use of two-way radios. For example, if al workers
on site had been informed of the decision to haul and drop off atamper along a section of road where
gradersand rollerswere operating, all workers could have been instructed to remain out of that areauntil
the drop-off was completed and until they were notified that the areawas clear.

Additiondly, aprework plan and person-to-person communication may have resulted intheidentification
of asafer location for parking the pickup truck during the tamper drop-off, alocation that was out of the
path used by heavy equipment.

Employers should consider equipping their workers with two-way radios and training them in their
appropriate use. Use of properly functioning two-way radios by workers trained to use them has the
potentia for grestly improving communication and consequently safety.

Recommendation #3: Employersshould ensurethat equipment isinspected daily and all defective
equipment isremoved from service until needed repairs have been made.

Discussion: Employers should designate asupervisor to be responsiblefor daily preshift equipment checks
and for verifying that any problemsare corrected. Although equipment may aso beinspected by other
workers, for examplethe equipment operator, the supervisor must be responsiblefor ensuring thet inspections
are performed daily, that necessary repairs are made, that scheduled maintenance is performed, and that
records of al inspections are maintained. Equipment should be removed from service until repairs are
made. For example, equipment should be removed from service until amalfunctioning backup alarmis
replaced with afunctioning audiblealarm. Accordingto OSHA standards, earthmoving equipment which
has an obstructed view to the rear can be used in reverse gear only when the equipment hasin operation a
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reversesigna darm distinguishablefrom the surrounding noiseleve or when thereisan employee available
to signal the equipment operator that it is safeto movein reverse (29 CFR 1926.602 (a)(9)(ii).®

Additionally, &l mirrors should be inspected daily to ensure that they are attached and maintained in a
manner that allowsthem to be adjusted by the operator.

Recommendation #4: Employers should ensurethat required personal protective equipment is
provided and used in accordance with company policy.

Discussion: Employers should develop acompany policy that requiresthat al employees be supplied with
appropriate persona protective equipment and trained initsuse. They should then enforce the policy.
After thisincident occurred, the employer hired afull-time safety manager who has been charged with
providing safety training and with ensuring that persona protective equipment, such asahigh-visbility vest
and appropriate eye protection now required by company palicy, is provided and used.

Recommendation #5: Employers should consider installing strobe lights on company-owned
pickup trucks used on road construction sites.

Discussion: Dusty conditions on road construction Sites can decrease visibility. Equipping pickup trucks
used around operating equi pment with strobe lightswould make the trucks more visible to heavy-equipment
operators and to workers on foot.

Recommendation #6: Manufacturers of heavy equipment, such as graders, should explore the
possibility of incorporating collision avoidance technology on their equipment.

Discussion: Equipment manufacturers should eval uate research currently being conducted on navigation
and warning aidsfor mohile equipment in the mining industry and utilizethisinformation to develop collison
warning systems for construction equipment. One promising technology for this application usesradio
frequency identification (RFID) tagsand tag readers. Each worker onfoot wearsasmall RFID tag. A tag
reader is mounted on each piece of mobile equipment. When atag is sensed within the tag reader’s
sending range, the equipment operator receivesawarning. Manufacturers can obtain additiond information
pertaining to research on navigation and warning aidsfor mobile equipment in NIOSH documents (DHHS,
(NIOSH) Publications 98-114, 2001-128, and RI19652). 42°
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of Safety Research.
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Photo 1: Thisphoto illustrates the approximate | ocation of the victim (V) and the coworker (CW)
at thetime of theincident. Thetailgate of the truck shows damage that resulted when the grader
struck the truck.
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Photo 2. Thisphotoillustratestherear of the grader used at the time of theincident. The backup
alarmis positioned behind the grill work and is marked with an X.
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Photo 3: This photo illustrates the view through the back window from the driver’s seat of the
grader. Some of the dust was rubbed off, and upon careful scrutiny through the haze, one can
barely see a person standing several feet behind the grader.
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Figure 1: Figurelllustrates Residential Roadway Schematic.
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